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User Guide 


WELCOME ТО THE WORLD OF 
LEGO" MINDSTORMS” 


Congratulations on your new LEGO® MINDSTORMS® NXT robotics tool set. You ` 
now have the power to build and program robots that do what you want! 


Dream it, build it 

Your MINUSTORMS NXT set enables you ta create thousands 
of robotic inventions. Intelligent robots that can see, speak, 
feel and move. Cool robots that guard your room and do your 
chores. IF you can dream it, you can build it! 
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Build. Program. бо! 

Creating a MINDSTORMS robot is easy. Build the robot using 

your LEGU elements. Program it using the easy-to-use soft- 
ware and watch your robot come alive. For your Arst robotic 
adventure, try out the quick-build model that you can build 

and program in less than 30 minutes. 


Smart technologies 

Your MINDSTORMS NXT set features the latest in robotic technology: an 
advanced 32-bit programmable microcontroller; icon-based drag-and-drop 
programming software and interactive challenges; smart sensors and Inter- 
active Servo Motors; wireless Bluetooth and USB connection. In fact, all the 
smart technologies you need to create your dream robot. 


MINDSTORMS.com 

You are now a part of the worldwide LEGO MINDSTORMS community. Log on 
to MINDSTORMS.com and get more robotic challenges. Download programs, 
sound effects and other cool stuff. Share your inventions and exchange 1105 
and tricks with other MINDSTORMS users. | A 
w'ww.MINDSTÜRMS.com is your new robotic hot spot. x 


Find out more 
In this User Guide you can learn more about the technology 
and the many exciting Features in your MINDSTORMS ser. 


Have fun building your own amazing robots! 


The LEGO MINDSTORMS team. 
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=) INTRODUCTION 


BUILD. PROGRAM. 60! 


Build 

Build a robot. You can And building 
instructions for this model [Quick Start 
model] in this User Guide, in the soft- 
ware or at www.MINDSTORMS.com. Dr 
you can use your imagination ta build 
your own unique robot. 


Program 

Program your robot to do what you 
want. Use the LEGO® MINDSTORMS® NXT 
Software to create a program. Down- 
load the program to the NXT by using 
the USB cable or the wireless Bluetooth 
connection. 


ZimindsrTunrms 
ПЕТ e. 


бо! 


Run the program and watch your robot 
come to life, 


AmmndsTtarms 
AXT 2.0 
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NXT TECHNOLOGY OVERVIEW 
The NXT 


The МАТ is an intelligent, computer-contralled 
LEGO® brick and the brain of the MINDSTÜRMS? гараг, 


"A Touch Sensors 


Enables the robot to feel and react to 
its environment. 


Enables the robot to detect colors and light. 
Can also be used as a color lamp. 


21 NXT TECHNOLOGY 


^ Interactive Servo Motors 


Ensure that the robot moves with precision. 


PPP B 
BOTT : 


Ultrasonic Sensor 
Enables the robot to see, measure 


distance to an object, and react to 
movement. 
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CONNECTING THE NXT TECHNOLOGY 


Connecting motors 

To connect a motor to the NXT, use one of the black b-wire 
cables. Attach one end of the cable to the motor and the other to 
one of the NXT's output ports |А, B, or C]. 


Connecting sensors 

To connect a sensor ta the NXT, use one of the black 6-wire 
cables. Attach one end of the cable fo the sensor and the other 
ta one of the NXT's input parts [1, 2, 3, or 4]. 


Downloading and uploading 

The USB port and wireless Bluetooth connection let you download and 
upload data between your computer and the NAT, IF your computer has 
bluetooth capability, you can download programs to the NXT without using 
the USB cable. IF your computer does not have Bluetooth capability, you 
must use the USE cable or install a Bluetooth USE dongle on your computer. 
NOTE: Read more about wireless Bluetooth communication on page 3b. 
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Connecting the NXT to a PL with a USB cable 


Turn on the МХТ, | 
D Make sure thatthe 
LEGO® MINDSTORMS® NXT 


Software is installed before 


connecting your NXT ta your PL 
[see page 46). 


Connect the РС and the NXT with the USB cable. 


When the PL identifies the NXT if will automatically Rnalize the 
installation of the LEDO MINDSTORMS NXT Software. 


The USB connection must be made by an adult or under 
supervision of an adult. 


1) Found New Hardware ^ 1) Found New Hardware 
LEGO MINDSTORMS NXT | Your new hardware is installed and ready to use. 


Connecting the NXT to a Macintosh with a USB cable 

Make sure that the LEGO MINDSTORMS NXT Software is installed before connecting your NXT to 
your Macintosh [see page 47]. 

Turn on your NXT. 

Connect the USB cable to the NXT. 

Connect the USB cable to the Macintosh and you're ready to go. 
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ABOUT THE NXT 


The МХТ is the brain of a MINUSTORMS® robot. 175 an intelligent, pir ЕНСЕ NN. 

Заа ээ È ا‎ ПППЕГТ ü Cable то Me port and dow П 
computer conti olled LEGO® brick that lets a MINUSTORMS robot come ined programe: Frege reha tre NET [ur 
alive ancl perform different operations. upload data from the robot to your computer]. 
Please note that all text on the NXT display is in English. You can also use the wireless Bluetooth connec- 


tion for uploading and downloading. 


ü 


Motors ports 

The NXT has three output parts Far attaching 
motors. To make the motor work, the motors 
need to be attached to port A, B nr É 


Bluetooth icon 

The Bluetooth icon shows the current status of 
any wireless Bluetooth connections. IF there is no 
Bluetooth icon shown, Bluetooth is OFF. 


+ 


Bluetooth 15 ON but your NXT is not visible to 
other Bluetooth dewices. 


+< 


Bluetooth is ON and your МХТ 15 visible to other 
Bluetooth devices. 


Te 


Bluetooth is ON and your МХТ is connected toa 
Bluetooth device. 


USB icon 
When you connect your NXT Fa a computer with | 
a LSB cable, a USB icon will be displayed. IF youl 

disconnect the ЦЭВ cable, the icon will disappear. 


USB connected and working Ane. 


Je 
USB connected but not working properly. 


b 


Sensor ports 
The МХТ has four input ports For attaching sen- 
sors. The sensors need to be attached ta port 1, 
¿,Jor4, 
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“ажаа HIT ls! 


— — — Naming the NXT 
Tau can change the name of your NXT by going fo 
the NXT window in the software. This window is 
accessible From the Controller. МХТ names can be 
at most eight characters long. 


— C ти 
The battery icon displays the power level of the 


NAT. When battery power 15 low, the battery icon 
will Flash an and aff. 


ээн Е ш Running icon 
when your МХТ is turned on, the running icon will 
spin. IFthe running icon stops spinning, your NXT 
has frozen and you will need to reset it [see page 
60, Troubleshooting. | 


Loudspeaker 
Make a program with real sounds and listen to 
them when you run the program. 


=i NXT buttons 
Orange button: On/Enter 
Light grey arrows: Used for moving left and right 
in the МХТ menu. 
Dark grey button: Clear/Go back 


—— — — Turning off your NXT 
Push the dark grey button repeatedly until you 
see the screen on the right. 
Push the orange button to turn off your МАТ; 
push the dark grey button to go back to the main 
menu. 


NAT display options 
Your МАТ has many other cool features. Read 
more about them on the following pages. 


=| 
т 
ril 


| mia 
Lite 
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INSTALLING BATTERIES IN YOUR NXT 


Battery type 
• The NXT requires b AA/LRB batteries to function properly. 


• Alkaline batteries are recommended. 
e Rechargeable batteries can be used, but the NXT's power 
may be reduced, making the motors turn more slowly. 


The normal function af the product may be disturbed by 
Strong Electro Magnetic Interference. If so, simply reset 
the product to resume normal operation by following 

the instruction manual [see page 60, Troubleshooting). In 
case the function could not resume, please use the product 
in another location. 


Hi 
Ki 3 қ 


| 
Ч 


CR 


Low battery power 
When battery power is low, this icon will pop up an the 
NXT's display screen. 


Important information about batteries 
Never use different types of batteries together, ora 
combination of old and new batteries. Always remove 
the batteries if the product is not to be used for a long 
time or if the batteries have run down. Never use 
damaged batteries. Only use batteries of the type 
recommended, or a corresponding type. Insert the 
batteries so that the poles are correctly positioned. 


Rechargeable batteries must be recharged using the 


1 5 V LR 6 (AA) [ correct battery charger under the supervision of an 

B 1:1 adult. You cannot recharge batteries while they are still 
in the product, and you must never try to do so. 

6x Never attempt to recharge non-rechargeable batteries, 


Never short-circuit the battery holder. 
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NXT MAIN MENU 
My Files 


The My Files submenu will let you see all of the programs you 
have made on the NXT or downloaded fram your computer. 


Software files Мат Files SoundFiles  Datalog Files 
[E] = [E fe] 
rm ГЕ rm (ги 
Software Ales - programs МХТ Ales - programs you Sound Ales Datalog Ales - files 
you have downloaded have made on the NAT generated when you use 
from your computer datalog 


Files will automatically be placed in the appropriate subfolders. When you 
download a program including a sound Ale to your NXT, the program will be 
placed under Software Ales, while the sound data will be placed under Sound 
Ales. You can send Ales ta other МХТ. Read more about this on page 44. 
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МХТ Program 


You don't need a computer to program your robot. Using 
the NAT Program submenu, you can make thousands of 
different programs without your computer. 


Try this simple program and see how easy it is: 


Make the robot go back and forth when its Touch Sensor is pressed. 
First, the robot will move forward until the Touch Sensor is pressed, 
and then it will move backwards. When ifs Touch Sensor 15 pressed 
again, the robot will move forward once again. This will continue 
indehnitely until you stop the program. 


Make sure that your sensors and motors are connected to the right 
ports. 


Select Forward. Use the arraw buttons Select Touch. Select Backward. 
to move through the choices and then 

press the orange button [Enter] to 

make your selection. 
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Select Touch again. Now select if you want the program to Now you can run your program. 
Loop. This means that the program will Simply select Run! 
run again and again until you switch 
off the NAT. Far our little test, select 
Loop. 


Try these programs as well: 


Ltt HEH P HoH 
OHHH HO? 


Nate: 


Using the Color Sensor together with "Light Icon" will 
give a pasitive result when the sensor detects a white 
color. Using the Color Sensor together with the "Black 
Icon” will give a positive result when the sensor 
detects any other color than white. 


"LE HZ HS HTH 
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Тгу Ме 


The Try Me submenu lets you test your sensors and motors 
in a fun way: 


Lonnect the sensors and motors ta the appropriate ports on 
the NXT. Important: Use the standard settings for the ports as 
explained on page 17. 


Select a program. 


When you press the orange [Enter] button, you will get some 
fun reactions from the sensors and motors. 


Explore other Try Me programs to get some more fun sounds, to 
display images and to experience different motor reactions. 


You can always delete these Try Me Ales again using the 
Settings submenu. 
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View 
ттүү | 
| 


x 


The View submenu lets you carry out a quick test of your 
sensors and motors, observing real-time data from each 
unit. 


Lonnect the sensor ar motor you would like to test 10 
the NXT - the View submenu will help you select the 
right part or check standard settings on page 17. 
Select View on the NXT's display. 


Select the icon of the sensor or motor select the port that the sensor or mo- 
you would like То Test. You can only get tor is attached to. 

readings from ane sensor or matar at 

a time. 


The data from the sensor ar matar will 
appear on the display. 
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Settings 
- m 
| 


The Settings submenu lets you adjust the NXT's settings 
including its speaker volume or the Sleep mode setting. 
This submenu will also let you delete programs that have 
been stored in the NXT's memory. 


Sleep made: You can set the NXT to turn 
itself off after £, 5, 10, 30 or bÜ minutes of 
inactivity [time when its пої in use]. You can also 
select the Never setting so that it remains on 
indefinitely [until you turn it off]. Please be aware 
that the Never setting will drain your batteries more 
quickly. 


Change volume: Delete all programs: 
Here you can adjust the volume You are able to delete all downloaded 
of the МХТ-5 speakers. programs in the 4 subfolders: Software 


Ales, NXT Ales, Sound Ales and Datalog 
hles, From the Settings submenu. 
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Bluetooth 


The Bluetooth submenu will let you make a wireless 
connection between your NXT and other Bluetooth devices 
[like other NXTs and computers]. You can use a wireless 
Bluetooth connection ta send programs to other NXTs, to 
download programs from your own computer 

without using a USB cable, or other cool things like using the 
Remote Control in the software to get direct control of your 
robot and send it on missions! 


Read more about wireless Bluetooth communications an 
page 35. 


21 NXT TECHNOLOGY 


Ф. COLOR SENSOR 


The Color Sensor is one of the sensors that gives your 
robot vision [the Ultrasonic Sensor is the other]. The 
[alor Sensor actually has three different Functions in 
one. The Color Sensor enables your robot to distin- 
quish between colors and light and dark. If can detect 6 
different colors, read the light intensity in a room and 


measure the light intensity of colored surfaces. The 
Color Sensor can also be used as a Color Lamp. 


Suggestions For use 

You can use the Color Sensor to sort your LEGO® bricks, or to 
make a robot that will Follow a red line or change direction 
when it detects a red spot. You can also use the sensor as a 
color lamp to give your robot extra persanality. 


Using the sensor as a color sensor 

To get optimal color detection, the sensor should be held at a 
right-angle approximately 1 cm to the surface. Incorrect color 
readings can occur if the sensor is held at other angles to the 
surface or if it is used in bright light. 
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Test it! 


You can test the calor sensor in dif 


Using the sensor as a Light Sensor 

The sensor can be used to take single light intensity readings. 
It Functions as a light sensor when the light color is set to red. 
Using anather light calor |green or blue] can give different 
results. 


The sensor can be used to take readings of light intensity from 
ambient or reflected light. Any of the three colors can shine 
when reading reflected light. 


Using the sensor as a Lolor Lamp 

You can use the sensor as a calor lamp to control the individual 
output colors (red, green or blue] and add personality to your 
robot. 


ferent ways: 


Lonnect the color sensor to the NXT. 


Select the View submenu on the HXT's display. Select the color sensor icon and the Hold the color sensor approximately 


үк ! 31 р 
ort where you have connected the sensor 


| cm above the different colors on the 
Testpad, and the NXTs display will 
show thevalue and name of the color. 


Select the Try My submenu on the NXT's display and test your 


Color Sensor. You'll get a fun react 


on. 
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Г! TOUCH SENSOR 


The Touch Sensor gives your robot a sense of touch. 
The Touch Sensor detects when it is being pressed by 
something and when it is released again. 


Pressed Released Bumped 


Suggestions for use 

You can use the Touch Sensor to do a lot of things: if a robot 
has a Touch Sensor connected toa leg if can tell how far it has 
moved by counting how many times the Touch Sensor has been 
pressed. 


The Touch Sensor can also be used to detect if your robot 
bumps inta an obstacle and reacts to it. 


You can also use a Touch Sensor їо make your robot act on a 
command. For example, by pressing ar releasing your Touch 
Sensor, you can make your robot walk, talk, close a door or 
turn on your TV. 


Try Me — Testit! 


| | Test the Touch Sensor and get a fun reaction. 

E Lannect a Touch Sensor to port 1 of your NXT and 
select the Try-Touch pragram in the Try Me submenu 
on the NXT's display. 
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ULTRASONIC SENSOR 


The Ultrasonic Sensor 15 the other sensor that gives 
your robot vision. The Ultrasonic Sensor enables the 
robot to see and detect objects. You can also use it 
to make your robot avoid obstacles, sense and meas- 
ure distance, and detect movement. 


The Ultrasonic Sensor measures distance in 
centimeters and in inches on the NXT. It is able to 
measure distances from Ü to 255 centimeters witha 
precision of +/-3 cm. 


The Ultrasonic Sensor uses the same scientific principle as bats: if measures 
distance by calculating the time it fakes for a sound wave fo hit an object and return 
— just like an echo. 


Large-sized objects with hard surfaces return the best readings. Objects made of 
soft Fabric or that are curved [like a ball] or are very thin or small can be difficult for 
the sensor to detect. 


Note that two or more Ultrasonic Sensors operating in the same room may interfere 
with each other's readings. 


Test it! 

Test the Ultrasonic bensar's ability to measure distance: 
Lonnect the Ultrasonic Sensor to the NXT. 

Select the View submenu in the NXT display. 


Suggestions For use 

You can use the Ultrasonic Sensor in 
many different ways. Program a robot 
fo sneak around the house without 

it bumping inta things. Ür make an 
advanced burglar alarm robot that 
reacts to movement as well as light or 
color settings. 


Select the Ultrasonic Sensor icon Measure the distance to an object. For example, move your hand closerto 


and the port where you've con- the sensor and watch the readings change. 
nected the sensor. 


Select the Try Me submenu on the NAT's display and test your 
Ultrasonic Sensor. You'll get a fun reaction. 
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The three Servo Motors give your robot the ability 
to move. If you use the Move block іп the 
software to program your motors, the two motors 
will automatically synchronize, so that your robot 
will move in a straight line. 


Built-in Rotation Sensor 


Each mator has a built-in Rotation 5ensar. This lets 
you control your robot's movements precisely. The 
Rotation Sensor measures motor rotations in degrees 
or Full rotations [accuracy of +/- one degree]. 

One rotation is equal to 360 degrees, sa if you set a 
motor to turn 180 degrees, its output shaft will make 
half a turn. 


The huilt-in Rotation Sensor in each 


motor also lets you set different speeds 
For your motors [by setting different 
power parameters in the software]. Try 
running the motors at different speeds. 

Test it! 

Test the built-in Rotation 5ensor's ability to measure distance: 

Connect a motor to the NXT. 

Select the View submenu in the NXT's display. 


Select the Motor Rotations icon. Now attach a wheel to the motor and measure the rotations as you roll the wheel along the laor. 
Select the port where you have 
connected the motor. 


Select the Try Me submenu on the NXT's display and test your 
motors. You'll get a fun reaction. 
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— 1., The motor 


a 2. Tachometer [Rotation Sensor] 
3. Built-in gearing 


gl 
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ү, Bluetooth! usıns BLUETOOTH 


=~ 

| | | 
Bluetooth is a technology that makes it IF your computer does not have NXT com- 
possible to send and receive data without patible built-in Bluetooth capability, you 
using wires or cables. Using Bluetooth, must use a Bluetooth USB dongle. Nake 
you can exchange programs between your sure that you use the right type of Blue- 
computer and your NXT or even between tooth USB dongle. Read more about the 
your NXT and other NXTs. You can also different types of Bluetooth USB dongles 
estahlish a wireless connection between to use at www.MINDSTÜRMS.com/bluetaath 
your computer and your robot to control it 
remotely! 
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CONNECTING YOUR NXT TO A COMPUTER 


before you try Fo set upa wireless Bluetooth connection, make sure 
that your computer has Bluetooth capahility. 


The LEGO NXT has a Class 2 Bluetooth radio. This will have a range 
of approximately 10 meters when used with a compatible Bluetooth 
device [class | or d]. 


Make sure that your NXT is turned on. Also Find the Controller at the lower right corner 


make sure that you have Bluetooth set to of the work area in the software, Click on the 
Un and that your NXT is set to he Visible NXT window button [the ane at the upper left] 
[read how in the Bluetooth submenu on and the NXT window will open. 


the NXT on page 42]. Also make sure that 
Bluetooth is installed and enabled on your 
computer, See your camputer's and 
Bluetooth device's instruction manuals 
For details, 
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| Connect | | Ramowe | 


za 


ІН Enter Passkey 


(š) Enter a Ентігіп шэн mith this device. 


Pack врт are used For төлийн when гаги гер Io 
Blech dewleas. 11: E карэггїгаалдай oo uza 3 paskay 
oF [expen Ч arz] 15 dies For best security, 


= Paar kay: 


MET бы а 


Tour суне НИТ БІ 


Mme [- — f 
Battery; pour 
Conracdont 


Free Starega: 


Filtrar vedon 


MET бы а 


Your суне НАТ Бі 


Battery Ї ü 
Conai: 


Fres Sha LE 


Vehicles 
* (Juickskari 


а. 


б: "ы: 
Animals ЗЕ 


ju JH 
mau 


й 


machines 


Hunarialds 


Click Scan. Your computer will automatically search for 
Bluetooth devices. 


After a short interval, a list of available Bluetooth devices 
will appear in the window on the computer screen. Select 


the device you want to connect to and click the Lonnect 
button. 


When you connect to a device for the Arst time, the Enter 
Passkey window will pop up. Enter the passkey to use with 
this device [the default passkey is 1234] and click UK, 
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| Conmacikn Тура | Ban 


Ге T] ымы | 


be 


Make sure that your NXT 15 turned on. Also 
make sure that you have Bluetooth set to 
Un and that your NXT is set to be Visible 
[read how inthe Bluetooth submenu on 
the NXT on page 42]. Also make sure that 


Bluetooth is installed and enabled on your 


computer, See your computers and 
Bluetooth device's instruction manuals 
For details. 


НКТ Duta 


"Taur omani HET 151 


Mme {жт E 
pate | ЕТ” 


саха ын L 3) 
Free Sipraga: E2,5 HB 


Finest we mien i 12E 


Enter the passkey on your NXT and conRrm the connection 
by pushing the orange [Enter] button. IF you have chosen 
the default passkey, just click the orange [Enter] button. 


Inthe NXT window, the status of your NXT has now changed 
from Available to Connected. Your NXT and computer are 
now connected and can share data. 


Find the Controller at the lower right corner 
of the work area in the software. Click on the 
NXT window button [the one at the upper left] 
and the NXT window will open. 


— a 
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| Connect | | Ramowe | 


za 


MHT Оы љ 


Tour суне НИТ БІ 


Flare i m 


ECO MINDS FORMS MET 


Select Bluetooth Device 


To And devices in range of your computer, click the Search button. Then 
select a Blueroarh Сма from che lise af devices 


Device Type: All Types 


Device Category: All Categories — 


! Search i 


Add to Favorites 


| Cancel € Select ) 


MET Пы» 


Turnen НАТ Бі 


1@ 


Nm 1Ш | 


Battery; Ї n 


Con iîi 


Free Sha raq n: 


Click Scan. The Bluetooth device window will pop up an the 
Screen, 


A list of Bluetooth devices will appear in the Select 
Bluetooth Device window on the screen. Select the device 
you want to connect to and click the Select button. 


The NXT that you want to connect to appears in the NXT 
window as available. Click the Connect button. 
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LEGO MINDSTORMS NX I 


š 
" 


Pair with a Bluetooth Device 


Select a Bluetooth Device and click the Pair butan. 

To find devices iri гал ав of pour computer 10 pair wich, click re Search 
bution, H your device 15 not found make sure it is “discoverable” and 
search again. 


Show anh All Devices kaJ 
Device Category. Al Categories E 
=) 
Device 
| 
| Search Again j Cancel | ( Pair. 3 
7 LEGO MINDSTORMS МХТ 
- i - 
` e = ü 
я Please enter а Passkey to use with This device 
4 Passkaws are required to pair with a Bluercorh device, The same 
passkey must br entered nn the device as well as this computer. earch 
Host devices allow yau to create your awn Passkey, but some ind 
---42 devices require a Fixed one. 
KAT 
1234 
Device 1 
| МХТ Ë - 
=) 
Discovering Bluetooth Devices. . 
( Search Again > Cancel | ( Pair ) 


Enter the passkey on your NXT and confirm the 
connection by pushing the arange [Enter] button. IF 
you have chosen the default passkey, just click the 
orange [Enter] button. 


The Pair with a Bluetooth Device window paps up. 
Select the NXT. Click Pair. 


When you connect ta a device for the Arst time, a Passkey 
window will pap up. Enter the passkey to use with this 
device [the default passkey is 1234] and click DK. 


НКТ [kata 


"(aur cumani HET ist 


cm 
Саска! E) 
From Store: | BE KE 


БЕЛЕП Тура | 51435 


Воки! Tula 


Fine wa ГЕ ЮП i 12B 


In the МХТ window, the status of your NXT has now changed 
From Available to Connected. Your NXT and computer are 
now connected and can share data. 


21 МХТ TECHNOLOGY 


BLUETOOTH SUBMENU ОМ МХТ 


Bluetooth Search 


Select the Bluetooth submenu on the Search for other Bluetooth devices. After you have chosen the Search 
МХТ display. icon, your МАТ will automatically start to search For other Bluetooth 


devices that it can connectto. 


My Contacts Connections 

You can see all of your trusted Bluetooth contacts This item displays your current connections. You can 
in My Contacts. These contacts can automatically connect your МАТ to three devices at The same time 
connect and send data to your NAT without using a [оп Line 1, 2 and 3|, while one device can connect to 
passkey. To add a new contact to the list, you must you [on Line 0]. Note, however, that while you can 
have been connected to the contact before. Devices be "connected" to up to three devices, you can only 
which you have been connected to, will automatically “communicate” with опе device at a time. 


be added to the list in My Contacts. 


21 NXT TECHNOLOGY 


MET Data 


Your curren! HET іс: 


You can also view the connection status in the NXT window in the 
Software. There you can change the name of your МАТ, connect to 
other Bluetooth devices and check battery and memory levels. 


Check the connection status in the icon barat the top of 
the NXT's display. 
IF there is no Bluetooth icon shown, Bluetooth is OFF. 


+ Bluetooth is ON butyour МАТ is natvisible 
to other Bluetooth devices. 


Es Bluetooth is ON and your NXT is visible to 
14 other Bluetooth devices. 


Eo Bluetooth is ON and your МХТ 15 connected 
toa Bluetooth device. 


Visibility Passkey 


Use the Visible option fo make your NXT The Passkey ensures that only Bluetooth 
visible ar invisible ta other Bluetooth devices approved by you can connect to 
devices when they da а Bluetooth search. your NXT. Whenever you connect toa 


Bluetooth device For the Rrst time using 
your МАТ, you will be asked for a passkey. 
Select the preset passkey 1234 or make up 
your own code. Other Bluetooth devices 
must know your passkey in order to confirm 
a connection with your NAT. 


On/ OFF 

You can turn Bluetooth functionality on 
or off. IFyou turn Bluetooth off, you will 
not be able to send or receive data over 
Bluetooth. To save battery power, turn 
off the Bluetooth Function when itis not 
ІП use. 


Note! Bluetooth is turned off by default. 


21 МХТ TECHNOLOGY 


CONNECTING YOUR NXT TO ANOTHER NXT 


elect the Bluetooth submenu Select the Search icon to search For Depending on how many devices are 


on the NXT's display. other Bluetooth devices. Your NXT will detected in the area, a list will pop up on 
automatically search For Bluetooth the NXT's display after a few seconds. 
devices. 


š ) L4 < 
Select the device you want to connect to. Select which of the three lines of communication you want the connection to 
Remember that you can give each МХТ a be оп |1,2 or 3]. You can connect your МХТ to three different devices at the 
unique name same time. 


- see Naming the МХТ on page 21. 


IF you connect to a device for the Arst time, your NXT will ask For 
a passkey. Just press enter to use the default passkey 1234 or 
make up your own code, The other Bluetooth device must know 
your passkey in order to confirm the connection. This means 
that the two NXTs need to to enter the same passkey in order to 
connect. 


IF you want to connect your NXT to more than one Bluetooth 
device, go to the My Contacts submenu to select a trusted contact 
or start a new search. 


devices to your МХТ at the same time. However, you can 
It’s easy to send programs fram your NXT ta another NXT: 


You can connect up to three NXTs or other Bluetooth 
only communicate with one device at a time. 


Lonnecting to more than one NXT 
Sending Rles from NXT to NXT 
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Select which of the connected devices you 
want the program to be sent to [Line 1, 6 


or 3]. 
Your NXT will now send the Ale. 


Select Send. 
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Make sure that your NXT is connected to 
Select the My Files submenu in the NXT's 
display and select the program you want 
to send. 


the NXT to which you want to send the 
program [see page 44, Connecting your 


NXT to another NXT]. 


ШІ SOFTWARE 


SYSTEM REQUIREMENTS 


Before installing the LEGO® MINDSTORMS® NXT Software, 
you must make sure that your computer meets the 
Following minimum system requirements: 


- Apple Macintosh 
Apple МасЇ 5 X v10.4 ar v10.5 
PawerPLE 63, 64, 65 processor, 600 MHz minimum 


- Microsoft Windows 
e Windows XP Professional or Home Edition with Service 
Pack û ar newer. 
» Intel® Pentium® processor or compatible, 800 MHz 
minimum 
e [1.5 GHz or better recommended] 
e Windows Vista Service Pack 1 or newer. 
Intel® Pentium? processor or compatible, 1 GHz mini- 
mum 
[1.5 GHz or better recommended | 
CD-ROM drive 
512HB of RAM minimum 
¿DOME of available hard-disk space 
ХБА display [1024x758] 
| available USB port 
Compatible Bluetooth adapter [|aptianal]|* 


Intel processor 

| 1.3 GHz or better recommended | 

[| VD -drive 

512MB of RAM minimum 

TOOME of available hard-disk space 

XGA display [1024x768] 

| available USB port 

Compatible Bluetooth adapter joptional|* 


+ | Supported Bluetooth software are Widcomm™ Bluetooth for Windows newer than v. 1.4.2.10 5Р5 and the Bluetooth stacks included in Microsoft Windows XP 
with Service Pack ё nr newer, Windows Vista or Vista latest Service Pack, Apple MacOS X 10.4 and 10.5, see www. MINUSTORMS.com’ bluetooth. 


INSTALLING THE SOFTWARE 


Microsoft Windows 

1. Exit all open programs. 

c. Insert the LÜ-RÜM 

[IF the CD-ROM does nat run automatically: Double-click the 
autorun.exe Ale on the LÜ-RDM| 

3. Follaw the on-screen instructions 


| SOFTWARE 


Select vour preferred language. 
ej LEGS MINDSTORMS MET 42.0 y | guag 


| Deutsch | 
| English | 
| Francais | 


| Nederlands | 


minrdsTunrms 


| Exit | 


LÀ | Apple Macintosh 
| | Exit all open programs. 
Insert the CD-ROM. 


Open the “LEDO MINDSTORMS МАТ" CO-ROM and double-click Install. 
Select your preferred language. 
Follow the an-screen instructions. 


When the installation procedure is complete, click Finish. You are now ready to use the 
LEGO MINDSTORMS NXT Software and create programs for cool robotic inventions. 


Follow the on-screen instructions. 


© SOFTWARE 


YO Li R FI RST PRO Ë RA M This simple program will make the NXT play a 


sound Ale. It will help you understand how to 
connect your computer to the МХТ, 


Start the software an your PL or Macintosh 
by double-clicking the program icon. 


A 


MINDSTORMS 
МТ 2.0 


Type in the name of your Rrst program, 
or just click on Go! 


ES Create new program 


— 


riz Е) 


ЕЗ Open recent program 


First, click on the Sound block icon in 
the programming palette. 


ШІ SOFTWARE 


Drag a Sound block and drop it to the right of the 
Starting point in the work area. 
Your program is now ready to download and run. 


Make sure you turn on your МАТ and connect the USB 
cable to both your computer and the NXT [see page 
16, Connecting the МАТ technology). 


Locate the Controller in the lower right corner of the 
work area. Click Download and run |the central but- 
fon] and listen to what happens. 


— | | Longratulations, you have completed your Arst 


š program! 
Download and run|| |, 


ШІ SOFTWARE 


SOFTWARE USER INTERFACE 


A quick overview PA 
1. Robo Center 1 

2. My Portal 

3. Tool bar 

4. Work area 

5. Little help window 

b. Work area map 

T. Programming palette 

8. LanRquration panel 

9. Controller 


— 


10. NXT window 


A] LEGO MINDSTORMS МУТ 


Нь Edt Tools Нэр 


E] Linillled-1 


| eur curen HAT іш 


(4  /Тееште (зэх T- 


= 1- - | 
БЕЛГЕ | remove j (san ] 


Мені help? 


Move the curcor naar an object to read about ite function. For 


additional help, click the “Мә link. 
Mare help > 


Bj SOFTWARE 


Robo Center window 
Here you can Rnd building and programming instructions For Four coal madels. 


My Portal 


Access www.MINDSTORMS.com to get new models, programs, sounds, images, tips and tricks and be 
part of the great LEGO” MINDSTORMS community. 


The tool bar 
The tool bar provides additional tools enabling you to calibrate sensors, create custom sounds and im- 
ages For the NXT or create NAT Ales to share with other MINDSTORMS users. 


The work area 
This is the space on the screen where programming fakes place. Drag programming blocks from the 
programming palette to the work area and attach the blocks to the sequence beam. 


Little help window 
Provides tips and help For the specific Function you are using at the moment. 


The work area map 
Use the work area map to get an overview of your program. Click on the work area map and drag it over 
the part of your program you want to see. 


The programming palette 

The programming palette contains all of the programming blocks you will need to create your 
programs. The tabs at the bottom of the palette let you switch between the common palette [containing 
the most Frequently used blocks], the complete palette [containing all of the blacks], and the custom 
palette [containing blocks that you download or create yourself]. 


The configuration panel 
Each programming block has a configuration panel that lets you customize the block For the specific 
input and output that you want. 


The Controller 
The Controller allows you fo communicate with your NXT. Transfer programs and Ales, start and stop 
programs or change the settings of your NXT. 


The NXT window 
This pop-up window will give you information about your NXT's memory and communications settings. 


ШІ SOFTWARE 


THE ROBO CENTER 


tobo Center 


Vehicle s 


* Quickstart 


Animals 


[=] Yehicles 
ж Quickstart , 


З иас Guide 


Сап vau build the ShooterBot to protect your room? You will have to add 
the Ultrasonic Sensor to your ShookerBot, 


Start | 


In the Robo Lenter you will And different robot models 
that you can build and program to do what you want. 


Start by selecting a rabat model to build and program. 
We recommend that you start with the 5hooterBot as itis a 
continuation of the Quick Start model included in the box. 


Follow the on-screen building and programming 
instructions - or solve the challenge on your own. 


ШІ SOFTWARE 


S/ngramming Guide 


[s] < sample program 


Сап you program Ehe ShooterBot Ес scan your room and detect 
objects? IF an object is closer than 40 cm, the ShookerBok should shine 
а warning light and then shoot if the object does по mowe away, 


download it to the NXT and run it. 


downloading a program. 


Test your rabat using the challenges provided. 


The programming palette contains all of the programming 
blocks you will need to create your programs. Each 
programming block determines how your robot acts or 
reacts. By combining blocks in sequence, you can create 
programs that will make your robot come to life. 


When you have Anished creating your program, 


Remember to turn on and connect your NXT before 


ШІ SOFTWARE 


The three programming palettes 
To simplify its use, the programming palette has been 
divided into three palette groupings: the common 
palette [containing the mast used blocks], the 
complete palette [containing all of the programming 

/ blocks], and the custom palette [containing blocks you 
download or create yourself]. 


You only need ta use the blocks below to complete the chal- 
lenges. The calar sensor hlacks can be Found in the complete 
palette, while the others are located in the common palette. 
The software's help area has more information about the rest 
of the programming blocks when you are ready to move on. 


Move block 

This block controls the robot's motors and 
synchronizes its movements. Use this block to 
set your robot to go forwards or backwards in 
a straight line or to turn by following a curve. 


Record/Play block 


Display block 

Use this black to display an image, write some 
text, ar draw a shape on the NXT's display 
Screen. 


Wait block 


This block lets you record a physical 
movement with your robot and then play back 
the recorded movement elsewhere in the 
program. 


This block lets your robot sense its environment 

for a specific condition before it continues with the 
program. For example, use the Wait block to make 
the robot wait for a specific color, touch or time, 
before it moves on with the program. 


Color Lamp black 
Use this block Та turn on the red, green or 
blue light in the Color Sensor. You can, For 


Loop block 
Use this block IF you want your robot to do the 
same thing again and again. For example, make 


your robot move forwards and backwards 
continuously until the Touch Sensor is pressed. 


example, make your robot shine the red light 
as a warning signal. 


Switch block 

This block lets your rabat make its own decisions, 
such as going left when it hears a loud noise and 
going right when it hears a softer noise. 


Color Sensor block 

This block enables the Color Sensor to identify 
colors. This makes it possible to have your 
robot react differently depending on the 
colors if detects. 


| SOFTWARE 


THE CONFIGURATION PANEL 


Each programming block has a configuration panel that lets you adjust the 
settings of the black for the specific actions that you want. When a block 


is selected in the work area, its configuration panel will be visible at the 
bottom of the screen. 


By changing the parameters on each configuration panel, you can change 
how a particular black will behave. For example, to make your robot move 
Faster, you can change the Power property on the Move block's configuration 
panel. 


A. 1 Power; 


й ° P аң š - E re ; 
тұ Direction: в) mm ТЕРУ Duration! [Rotations m 


Sp) stenting: © Bll Brake CO by Coast 


THE CONTROLLER 


The Ave buttons on the Controller communicate from your computer to the МАТ: The Download and run selected button 
downloads and runs just a piece of your 
program's code [e.g. a single block or just 
a few blocks]. Select the blocks you want 
to test and click on the Download and run 
selected button. You will then be able to see 

= how the small sequence of your program 
performs on the NXT without having to 
download the whole program. 


The NXT window button gives you access 
to the NXT's memory and communications 
4 settings. 


AAA‏ ا 


E 
The Download button downloads the program 
to the NXT. You can then run the program 
from the NXT. 


=) The Stop button stops a running program. 


The Download and run button 
downloads a program to the 
NXT and then starts running the 
program. 


ШІ SOFTWARE 


SOUND EDITOR 


The Sound Editor allows you to add your own sounds to the МАТ. 


You can add sound Ales already stored on your computer*, royalty-free Ales found on websites, and even 
record your own voice and download it to the NXT. 


Calibrate Senaors 

Libdale NAT Firmware... 

Create Pack and Go... 

Block Import and Espor Wizard.. 
Image Editar... 

Remate Control... 


Sound Edition 


You can And the Sound Editor in the NXT 
software under ‘Tools’ in the menu bar. 
[lick on it fo open if. 


You have the option to either import an 
existing sound Ale or record your own 
sound Ale. 


To import a sound, click an ‘Import’ and 
choose а Ale from the location [on your 
computer] where you have stored your 
sound Ales. 


To record your own sound you Arst 
need to have a microphone connected 
їо your computer, 


Ч 


Click an the ‘Record’ button and create 
a sound into your microphone. You 

can record up to 10 seconds of sounds 
and edit the length af the recording 
afterwards, 


You can also trim [cut] the size of your 
sound Ale by moving the small trian- 
gles until the length is as you want it. 


Save your personal sound Ales in the 
NXT software's library. You can give it a 
title that 15 easy for you to remember, 
for example ‘My Arst sound. 


The Sound Editor displays the maximum size |hle size limit] that you can download and store in your NXT's memory. 


The sound Ale will appear in the list of sounds in the Sound Block. 


Now you are ready to make your NAT robot say or play whatever sound you want it to! 


“You can also download sound Ales from other sources, like the Internet. Do note that same files may require a license or royalty to be used. 


ШІ SOFTWARE 


IMAGE EDITOR 


Using the Image Editor you can create your own images or stored images and download them to the NXT, so 


they appear in the display on the NXT! 


Edit 17777 Help 

= Ё Calibrate Sensors 
date NAT FUMWAIE... 
Create Park and Go... 


Block Import and Export Wrard.. 
mage Editor 
Remote Control... 


Sound Editar... 


You can And the Image Editor in the NXT 
software under Tools’ in the menu bar. 


Now you can access your picture and add it to a program and download it ta your МХТ. 


Try it аш! 


To import your own image to the Image 
Editor click ‘Import and choose an im- 
age from where you store your Images. 
[The default is the library of images 
that comes with the software. | 


You will be able fo crop the image and 
to set the level of detail to be dis- 
played on the NXT. 


In the Image Editor you can change 
your image to Rt the size of the NAT 
display, which 15 100 pixels by 64 
pixels. You can also change the level 
of detail From your original image by 
moving the slider. 


You can also create your own image and 
add text to it using the drawing tools. 
Опсе you have adjusted an imported 
image ar have created your own image, 
you can save it їо the image library in 
the NXT Software. 


ШІ SOFTWARE 


REMOTE CONTROL 


The Remote Control gives you direct control over your robot! 


ТІ | 
Calibrate Sensors 

Update МЕТ Firmware... 

Create Pack and Go... 


Block impar and Export wizard... 


Image Editor... 
Rarrmte Cortal 


Sound Editor... 


| 


You can And the Remote Lontrol in the 
NXT software under ‘Tools’ in the menu 
bar. Click on if to open it. 


Remote Comte 


| 
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To take control of your robot you need 
ta have a connection between your PL 
and your robot. If an active connection 
already exists, the window will display 
the name af the connected NXT. You can 
change the active NXT without closing 
the Remote control. 


Press the arrow keys on your keyboard 
or on screen with your mouse to drive 
your robot in the direction of the 
arrow. The spacebar will activate an 
action motor on your robot to allow you 
to move and react at the same time. 


IF There is no active connection, the screen will say "No NXT Connected” and you will have to choose the 


NXT you want to control. 


You now have direct control and can take your robot for a spin! 


E USEFUL INFORMATION 


TEST PAD 


Test all your models on this Test Pad. 


| START | 


i 
| 
| 


TEST PAD НІ 8547 $ 


NmindgTauormg 


— — 34 This is the starting point on the pad. 


B USEFUL INFORMATION 


TROUBLESHOOTING 


Resetting the NXT 
IF the running icon stops spinning, your NXT has Frozen 
and you will need to reset it. Follow these steps to reset your NXT: 


1, Make sure that your NXT is turned on. 

2. Push the reset button that is located on the back of 
your NXT in the LEGO® Technic hole in the upper left 
corner. Use, for example, an unfolded paperclip to press 
the button. 

Note! IF you press the reset button for more than 4 sec- 
onds you will need to update the Armware [see below]. 


Updating the Armware in the NXT from your computer 


Go to Tools > Update NXT Firmware. 
[El LEGO MINDSTORMS NXT 
Create Pack and 50... 


Block Import and Export Wizard... 
Picture Editor... 


Remote Control... 
sound Editor... 


1. Make sure that your NXT is turned on and has fresh 
batteries. 

Note! If you have just reset your NXT [see above] the 
display will be blank. A ticking sound will tell whether 
it is turned on ог nof. 

2. Make sure that your NXT and computer are con- 
nected with the USB cable. 

3. bo to the Tools pull-down menu in the software's 
menu bar and select Update NXT Firmware. 

4. Chose the Armware that came with the NXT soft- 
ware or browse to newer Rrmware downloaded from 
the LEGO website. 

5. Click Download 

b. When all three progress bars are green the 
Armware update is complete 


ШІ USEFUL INFORMATION 


Select the Armware you want to update. 

lick download. |Note! The Windows ‘Found new 
hardware wizard’ will pop up the Arst time you 
update your Armware. Complete the wizard by 
Following the an-screen instruction before you 
continue]. 


ІШ update HAT Firmware 
Last dern add Бағалы aei 


оф Onire Шри: 


Cu Available Firmware Files: 


Look Іле текті F ч LEGO Soft arat EGO 
MINDS TORME ЧЕТ гопа ага 


Dipwnloed selected NAT Frmware 


For other types of troubleshooting, go to www .MINDSTORMS.com/support 


FCC approval: 

The LEGO Group hereby declares that the LEGO® MINDSTORMSE МХТ [8547] 

complies with the requirements of the relevant provisions of ELI Directive 1999/5/É. 
Under conditions in which static electricity might occur, the unit might switch itself to 
standby mode. The unit may have to be reset by the user. 
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Protect the environment Бу not disposing of this product with your household 
waste (2002/9G/EC). Check with your local authority for recycling advice and 
facilities. 

Schützen Se die Umwelt und entsorgen Sie dieses Produkt nicht mit Ihrem 
Hausmüll (2002/9 8/EC). Informationen zu Recycling-Möglichketten erhalten 
Sle bel dan Brtlichen Behörden. 

Protégez Fenvironnement : ne jatez paa св produit avec vos autres déchets 
ménagers (Directive européenne 2002/96/EC) Contactez les autorités 
locales pour obtenir dea Informations sur la recyclage et connaltre les 
pointe de callacte. 

Protegg! l'amblantel Non smaltire questo prodotto con | rifiuti domestici 
(2002/9G/EC). Per consulenza аш riciclaggio dal rifiud e la strutture di 
riciclaggio, rivolgersi alle proprie autorità localL 

Bescherm het milleu: qoo! dit product niet samen met hat andere hulevull 
weg (2002/96/ЕС). Haadpleeq de plaatselljke Instanties voor locatiea van 
milleustations an advies over hergebruik. 

Proteja el medic ambiante no desheclöndose de este producto Junto con 
sus regiduos domásticos (2002/96/EC). Solicite a au autoridad local 
consejos e Información sobre Instalaciones de reciclado. 

Beskyt гә ее! Smid ikke dette produkt ud sammen med husholdningeaffaldat 
(О002/88ЕР) ҒА velledning om genbrug og genbrugestationer hos din 
kommune. 

Тата шохе on havitattëvë ynpärlatöneuojelun ушака! asianmukalsestl 
taloue/Sttelst4 өг айл (2002/98/ ЕС), Tietola klerrätyapistelden sijainnista aaa 
kunnan tal kaupungin teknisest4 virastosta 

Skydda miljón genom att Inte kasta danna produkt bland ditt hushållsavfall 
(2002/46/ЕС) Kontakta din kommun för frágor om återvinning och milöstationer. 
Proteja o ambiente n&o eliminando eate produto com o seu ко doméstico 
(2002/98/CE). Conaulte аз autoridades locals para Informac&o sobra 
гесісіндет e alatamas de recolha. 

Провтатвцле ro ngepifráAAav. Myv rreráre auró ro npotóv padí ре ra 
cuvnüwuva сікінкіі апоррфцшата (2002/98/ЕС), Етпконуо СТЕ pe ТІС 
топікЕс прубс OXETIKÓ pe ouußouAge кап EykaTactäceıc cvoKOKAm@ONC. 
Ару chronlé rodowisko naturalne, nie należy wyrzuca tego produktu 

wraz 2 odpadkami z gospodarstwa domowego (Z002/98/WE). W calu 
uzyakania wskazówek dotyczących recyklingu oraz adresów zakładów 
należy skontaktowac нө z lokalnym urzedern. 

Nevyhazuite tento produkt do doméciho odpadu, chrafite Zivotní prostřed 
(20028605 Zjietäte al рговїт u místnich Шагай meznoati recyidace a 
dostupná zatizeni. 

Nevyhadzujte tento produkt do domáceho odpadu, chráfite Zivomé 
prostredie (20G2/9E/EC). Zlatite el prosim na miestmych dradoch možnoati 
recyklácie a dostupné zarladenla. 

Környezetät óvja, ha өн a terméktä пет a háztartási hulladékkal együtt 
vállk meg (2002/98/EC). Érdekiðdják a lakóhelyéhez közel өвб hatdaágnál 
az Шгаһая>тювйАз módidról és lehetöedgelröl. 

габ нне ckoljal Okolje varujte тако, da теда Izdelka ne zavržete skupaj 

z gospodiniskim! odpadki (v skladu z direktivo 2002/96/E5). Pri krajevni 
upravi prevarita, kakšne možnosti In kateri obrati za recikiiranje obatajajo 

v vail okoli. 

Lal saudz6tu vidi, посте ёо Izetr&d&jumu kopā аг aadzTves atkritumiem 
(2002/98/ЕС). Vörsletiea мес бв varas lesticés, lal noakaldrotu, kur un КЁ 
taa nododama pärsträdelL 

Keekkonda saate kaltsta nll et el kõrvalda seda toodet kcoa 
olmeläätrnetega (2002/96/50). Nöuandeld toote tasekasutusse võtmises |а 
ümberöötlernlapunktide kohta saate agjaomaselt kohalikult asutuseit 
Saugokite aplinką — remeakite Elo produkto kartu su bultinémis atliskomis 
(2002/98/EB). Arat velkite | gavo vietos чаі св rekomendacijas del 
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Quick Build Experienced Build Advanced Build 
schnellbaumodelle Kónnermodelle Profimodelle 
Construction rapide Construction normale Construction avancée 
Costruzione rapida Costruzione esperta Costruzione avanzata 
Snel bouwen Bouwen voor gevorderden Geavanceerd bouwen 
Construcción rápida Construcción experta Construcción avanzada 
Byg hurtigt Byg videre Byg avanceret 
Nopeaan rakentamiseen ^ Кокепееїе rakentajalle Taitavalle rakentajalle 
Bygg snabbt Bygg mer Bygg avancerat 
Construcáo Rápida Construcáo рага Experimentados Construção Avancada 
Гайүсрес КатаокзиЁс Emdéiiec Катпоктиёс EfeArypéves КатасквиЁс 
Kiserletezóknek Haladóknak Profiknak 
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